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(54) CEMENT ADMIXTURE AND CEMENT COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture exhibiting a high and stable 
dispersibility even for different lots of cement and a cement composition using the same. 
SOLUTION: The admixture contains, as essential component, polymer (A) containing 
unsaturated (poly)alkylene glycol ether-based monomer having a 5-8C alkenyl (I), as essential 
constitution unit, to which a 2-1 8C oxyalkylene with its average moles of addition of 1-500 is 
introduced, and a unsaturated carboxylic acid-based monomer (II), as essential constitution unit, 
and each of (I) and (II) occupys > wt.% of (I)+(II), with I/G+II) ratio of <50 mol.%, and a sulfonic 
acid-based dispersant having sulfonic acid group (B), as essential component, with A/B wt. ratio 
of 1-99/99-1. The cement composition essentially contains the admixture, cement and water. 
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[Claims ] 

[Claim 1] A cement admixture comprising a polymer (A) mentioned 
below and a sulfonic acid type dispersant (B) containing a 
5 sulfonic acid group in the molecule as essential components, 
and the ratio (%by weight) between the polymer (A) and the sulfonic 
acid dispersant (B) of 1 to 99/99 to 1 . 

Polymer (A) : The polymer (A) comprises a constituent unit (I) 
derived from an unsaturated (poly) alkylene glycol ether monomer 

10 (a) represented by the formula (1) : 
[Chemical 1] 

YO(R 1 0) n R 2 (1) 
(wherein Y represents an alkenyl group containing 5 to 8 carbon 
atoms; R 2 represents a hydrogen atom or a hydrocarbon group 

15 containing 1 to 30 carbon atoms; R x O represents one or two or 
more species of mixtures of an oxyalkylene group containing 2 
to 18 carbon atoms; n represents the average molar number of 
addition of the oxyalkylene group and is a number of 1 to 500) 
and a constituent unit (II) derived from an unsaturated 

20 carboxylic acid monomer (b) , 

wherein the constituent unit (I) and constituent unit (II) 
each accounts for 1% by weight or more in the whole constituent 
units, and the ratio of the constituent unit (I) is 50 mole% 
or less in the whole constituent units. 

25 [Claim 2] The cement admixture according to Claim 1, 

wherein the constituent unit (II) derived from an 
unsaturated carboxylic acid monomer (b) is represented by the 
following formula (2). 
Formula (2) : 

30 [Chemical 2] 

R 4 R 5 

I I 

- (C-C) - (2) 
R 3 COOX 
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(wherein R 3 , R 4 and R 5 each independently represents a hydrogen 
atom, a methyl group, or a (CH 2 )pCOOX group; X represents a 
hydrogen atom, a monovalent metal atom, a divalent metal atom, 
an ammonium group or an organic amine group; p represents an 
5 integer of 0 to 2; and when two COOX groups are present, an 
anhydride may be formed.) 

[Claim 3] The cement admixture according to Claim 1 or 2, 

wherein Y in the above formula (1) is represented by the 
following formula (3) . 
10 Formula (3) : 
[Chemical 3] 

R 7 R 8 

I I 

15 - (C -C) - : (3) 

II 
R 6 R 9 — 

(wherein R 6 , R 7 and R 8 each independently represents a hydrogen 
20 atom or a methyl group, and R 6 , R 7 and R 8 are not methyl groups 

at the same time; R 9 is a coupling point with 0(R 1 0) n R 2 in the 

above formula (1) and represents -CH2-, -(CH 2 )2" or -C(CH 3 )2~; 

and the total number of carbon atoms in R 6 , R 7 , R 8 and R 9 is 3.) 

[Claim 4] The cement admixture according to any of Claims 1 to 
25 3, 

wherein the sulfonic acid type dispersant (B) containing 
a sulfonic acid group in the molecule is a compound having an 
aromatic group, 

[Claim 5] The cement composition comprising the cement admixture 
30 according to any of Claims 1 to 4, cement and water. 
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-2-t: Kb^'^p tfyi^yu*^— h, 3- (y^) 
y n3f->-2- t Ko*5//o l^yu^yu^^^^yu 
7VK 3- (/^) y cz^r->— 2-b Kp^v' 

tfyu^-^'>^yu^-<^y r ^— 4- (y^) 

V a*>'7?-/l>X/l>**~-b, TfVfrT^Y 

(y^) r^y 

/U7 ^ h\ 7s?- uv^yu^^g^^o^F^fD^^^^^ 

^A«Xtf*aiT5 Vig ; y^yu (^^) T^yyUT 5 -^ 
K w J: 5 l^mu* / * yu^ t 1 — 3 

V, tf^yuhyu^^, p— y ^/U^^U^^COfcf^yV^ 

^mm ; i, 4-y^y^t-/^y (y^) r^yu 
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— k i, 5 -^of^ tw\s 

— K 1, 6 -^^ty^t-/^/ T?V\s 

n, n-v^^^/w y frT s K^^fi&fnr 

yx^/K y^s^^rs y^ 

9) 7^5/U»y>^7 5yyofcryK *) 

y jvm*j?*j-jvT % y ^?vk tf^/ut 8 y v^<^^ffl 

h y 7 5/V->7^ h^W^T* ; (y 9) 

ry^r/^^K ^/y v*^^ (y^) 

i^ry^s ; v^^vurs y^^ (y *) y u 

^yn^/^/^/ux-f/K ^y ^uv^y =2 — 
/^y t'^/ux-r^, y h^v^^y ^^-ui/^y =i — 

/wey (y*) ^!Jxf i/y^yj- 

/^y (y 9) ry/^-f/K tf xwu^n— ^vugfc 

VM4Ty/i^— 9vHB ; #y ^^^o^t^nlf 

m , ' *'y ^y^/^n^i^-ir*- c^^B-tr^v 
r ^ y-^w yr^ kb» > #9 ^y ^/^n^v- 30 

y ^y ^•^ixadf.-y-^-tr^- (i-yat>-3-7 
^yu— h) , *tfy >>y f/v-yn^fy-^- a- 

[0 0 3 2] *«W(diS»tS. rs^«: (A) fc^S*L 

9(D*^#*^S©5ja« (meq/g) J <!; 40 
tt, (A) *s*S:«j«-r«»&S:%itbfct>^-c 

mf ^>o «T«z>fHi-ei*. (id 

# 2x/wS<D*£ LTV > 3 flS, * /U#* 

[0 0 3 3] (fl-*m) :*fi*(b) ^tt7^y 
/M*«:JBl\ m&ft (a) /*fi# (b) =90/10 

(11%) <D&tittk<D#ttmWbtitzi*&* r^y 
^8^itt7 2t*5^"e, (b) 50 
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5*yu*a^^u***^fpl!lc»»Lfc«S^*l gS 
«9 co^/u^^v/yw*^ ^ y ^SS5c (meq/g) = 
(0. 1/7 2) X 1 0 00 = 1. 3 9t45, 
[00 34] (fHSM2) :*fi*(b) tU7^y 
A^hy *A«:/BV\ (a) /^fifr (b) = 

80/20 (Sfi%) <D»atit(o^m^»tmbinitm 
£\ 7^y/^thy^^^i^94, r^y/ugg 
WiB7 2-e*5^ (b) tw**i-5# 

tf/Ustf^v'/U^S y ^Sifc (meq/g) = (0. 2 
X 7 2/94) / (0. 8 + 0. 2 X 7 2/9 4) /7 

2x1000 = 2. 23fc*5oi&h fi^^ric(ir^y 

[0 0 3 5] (fW«3) (b) tU^Ky 

(a) /^fttf (b) =90/10 
(11%) <nm&i£X#&&l,tim&. -^W^Bfe^ 

(b) icft^^^/u^^^uSSr^^fDS^lft^L 

fc^fi^i 6 s9«)*^#*^a^^ yssgfc (m 

eq/g)=0. 1/(0. 9 + 0. 1)/(116/ 
2) X 1 0 0 0 = 1 . 72 i*5o 

[0 0 3 6] ft, (A) K^**tfi*^#*^^ 

S^^fPM^^b^S^tfi gSJ©#/K*^ 
/US^^y^fi:^: (meq/g) *snao«ft**#: 

[0 0 3 7] *^PJco«^#: (A) Sr»S«Cf4. fi^^B 

yU, V y^P ^7^ 

V, isfu^Z-V'^s n ^^^«<0^#8l*VM4ffi 

[0 0 3 8] **«S-&S:tT4 5*&tt, 5s;*/H^ 

t^*~<?j*. r&mk-t- b y igfiKK^ y ^^m<o 



11 

2,2 y -TS\?x-2- (2 — r ^*vy ^-2— r 
,w) yp/^MSf^SiR7/r ^ i?^t&Ms 2- 

&m&*m-r h y ?j*m<DT/ux y&m&ffi&)&. 

(I I) fi, fc Kc2=^>> Zl/^JW 4 h I) 

»l$:M«:Ht^So *-et>, igS£fc7fcift<h L- 
[0 0 3 9] i&^r^^— /k ^#^lB:v^f^gro^ 

>Yyi^<— h\ -T V V V J±s<— is h^<Ds<— 7t 
K n is Vm<Ds^ K n s<— is K ; T :/ tr* 

[0040] *£#tfi^te, =7 i?*/l-m&mttiM t LT-< 
y ^/>-^v/ K3?0^— :*-^>- K ; t -:/^yi^-r 
4 KD/^tdr'> K ; T^fcT^-f y^f^u=- Y y yi^£co 

r^it^m^*^^. 5 0 — 2 0 ox;<^ft$sfflrt-efT 

[004 1] X. S^ffr (A) CO^S^^7t^. ® 

tj\,*7Y^Z /-yK ^tf^y-irn-yK ^^y n 

^ntf^>-^ ft!)yiS, ^*^y=*— /^^^^ 
/K 3 -^yi^^ h^n fc'^Z/g^^^vK 2-^/1-^7 

%z.ti*x*^ 2mmu±<Dmm^mm<Dmmh^imx 

¥gf£ (c) <h LT 7y^/^yS ® 

So 

[0 0 4 2] r.C0i 9 K LTf^^l^ (A) 12, 
&W^fcCX. ^biwT/u^y^KT^fob-Cffi 
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[0 04 3] fi^f£ (A) ^aS^^ft^, 7/ yWN - 
-^x->> 3 y^p-7h^77^- (J^T ^GPCj t 

^j:>5^y ^u>->/y n^u^i, ooo 

— 5 0 0, 0 0 OCQffiffl^itaT'fe^^, 5, 0 0 0 — 
3 0 0, 0 0 0 <7}$5ia/^£F* L-< , 10, 000 — 15 
0, 0 0 O^SSH^j: «9^f^ u\ ^.cOct 9 

10 >- hiii?a^J^t#^^o 

[0 0 4 4] ^PJ-efflv^e>n5. ft+*\zxsu*^m. 

m^^^^^^m^^mm (b) 

8£SK ct o T t it b $ n S KcfctJir^H:: 
A7/uft K^g^^^O^ 7 ^ >-^/^ y ^Jftflgjxvu* 

; r ^ y r y — /ux^^^^-? zc s — yu— ^ 
^ ; y ^n>-;*yu*vBa£s ^y^>-^y^^*s: 

^?(7y y i/^V^yu^^^^ ; *Ky ^^U^^yU^^^ 

i&mfcm^^i/? y — hpi&^Kfcfcy ^^^^yu^v^ 
!B*«**n5*«**©3 v>7 y- hcos^jctt, tk 

30 y Tyu^yv-T y — yuxyu* V^giS^, ^ 9 ^ V^yu-v' y 

* y * u is^jv* ismwk^<Dfrmmtmm\^m v ^ «b 

[0 0 4 5] (A) i^^lc^/u^^lftKSr* 

^-ecDia^fij^ f4. #ffl-rsfi^ (a) t 

(B) to*ttB^9^KJ:oTd|b«*Jt*»4»*6 
1 — 9 9/9 9 — 1 ^S5ffl#»4 b< % 5 — 9 5/ 
40 9 5 — 5(Ojffiffl^J; 0»*b< , 1 0 — 9 0/9 0 — 1 

(a) foz\,^2mmM±(Dft+*\zx/U7frismm& : g 
-rzx&Tb^&tZkftmw (b) sifflutJ:i> 0 

[0 0 4 6] *8fl©t^mftj«tt, S^fr (A) 

(b) k&&m&ftt 

so [0047] &$&m<o±* > bmftmn. ^nym^u 
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[0048] wiaM^^7kffitfe»j*^co t t 3 "Ctt. 

jffiftBt^yh (1 * y V^-iS^tiir^ > K 2 
? y iS^ttir^ ^ K y ^Bfc^* ^ 

f&MK^^K tr— 7-f hifrMTfe* v b) s 
*\ 77>f75/'> a> .^-ryi/a, ^D^-r 

^12, a^Jt, *±K, S^^K, ^>fT/U5^ 30 

[0 0 5 0] ^m<0±^^ bl8iJ&mz&\,*Xfr. *Z<0 

8 5k g/m 3 , ^ffl^^^h*2 5 0-8 00 kg/ 
m 3 , Tk/ir^vMfc (fifiit) =0. 1-0. 7, & 
^L<te¥te7kSl 2 0-1 7 5k g/m 3 . 
yhi2 7 0-8 00kg/m 3 , zK/ir^ V hJfc (S 
fitt;) =0. 2-0. 6 5as*5t£*U «IB^-SBE^ 40 

&L=!s* y— K ^-t^^M:^3 0 0 k g/m 3 g* 

[0051] y h»fiS;»^ioit5**W^ 

ir* v HjgftSl^ia^W'&lwOV^-Cli, WrfiB^H:ftl> 

1-5. 0%, »*U<ttO. 0 2-2. 0%, ±9 iff 
*L<ttO. 05-1. 0%i:*5tt:*^»Sr8SiD-r^ 
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ft% Q -HISIB^f '1^^ 0 . 0 l%*ffiT^H4Bg^Jt- ; T : + 
<0»*f±£5ft-hSHiT*> t * 5 Ba*tt*>flB*»& £ ft 

[0 0 5 2] f/c, *^^ir^yMM«^ 
y- h 2^p p pfflto^^^ y- K IWJ3^^ 

y- k mum^ffv 
vktttf^^f y- h*^*»"eas>o. * 

[0 0 5 3] £b\Z, &%&m<D±* ^ bmtiM9t** 
<D (1) — (2 0) <t 3 ftte^^cDir ^ >- 

( 1 ) 7K»i*iS5^«K : ^y r ^ y h y ^ 
^) , sKy^^^y^aft (^-hy^^) , ^y-^w^ 

(-?-hy*i0 , y^ • -rw 

h y ^^ttt^E<o^iafii*/u3R>Ks-&% ; ^y ^ 

>-^y=3— /u, ^y t:°l/>-^y yu^co^y ^~^r 

yu-feyun— X, i3 jU^^c is* ^jV^zjVxi — X, #/U7tf^ 
i/^^yHryUd— X, t Kp^^p IfyU-fe/l^n— 
O^^^-^tiir^n— X^— ^/uHS ; ^f^t/vn- 
X, xfyUt/l/n-X, t Kp ^v^^/^iryuu— X. 

a>«*«BE#^J:oT«St*n***e« ; /K y T ^ y 
T ^ K ; ^y Vz=*iVTiV^*- ; ^r^"?l/ ; ^fl/-?ls V 

(2) iS^^-^/Uv? 3 ^ : T^y/U^T/i-^- 

(3) iljg»J : ^/v-^^^ ^/i/^^hyS, Tytf 
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m<D&mm. ^^h^^m^mmcomm ; y^x b- 

(Dm ; TA-# y pT^^ ; Z7 * vgfc ; 9 >-^>- 

& ; 7zn / — ; ? ]) ± V l/^<D&ffiT )^ =J — ^ \ T ^ 

fy-i, i - v?^**^^ ^ uv^r ^ h7 
(y ^u>-***:/gO , ^fuyhUT^^^ 
(y ^u^***:^) st;:nb^7/^ y &JRi£, 10 

(4) ■ vzmm : mtx^vj*^ mm&^ 
j»m<Dmm ; ffit^ ; y ; h y 

<7)3r^J& ; 7/^/^7 ^ V ; T/l^rMry >- h ; # 
/Uv'^ATA'^— bi/V tr— b^ 0 

(5) tttt3RiBft*!l : «»U «ft^?7-fy* Q 

(6) ttMBSRffi&ffll : tttttttt. t>*L»U Zl 20 

(7) JBIW*3RiH»ffl : ^f7yyi, r 

(8) mmm^^T^mmm: v^>y 
*!i^^fuyt^^7/K ^y ^->yo 

?o 1^1/^2 -xf;U^^^l/x-T/K j^^fDjC^C 1 
2 — 1 4OSi7/U3^^C0t^^f Uyt^i// 

£B ; tfy ^^-v-^n fi/y7x^x- yvK #y 
v-^i^ U>y -yu^^^y^n— ^/u^(7) (7^y) ^^rv' 
TyU^rU-^ (T/V^/U) 7 11-/^-7/^; 2, 4, 
7, 9-7h7^^-5-7v/y-4, 7-v^— 
/K 2, 5 - i?* 3 2, 5 — 40 

yK 3 - y 3vu- l 3 — /u^cor-fe^-u 

i?^u>-ii— tvu® ; v^xf i/y^jl xi~/u;*-u-f >-®e 

^ j| 3 -yu> 5 /;77 il ySx/;^^ (tf? 
y) ^^rv'Tyw^u^fliHSK^.^f yuJS ; #V ^v-^ 
^u^yyutf ^ v^-y 9 0 y vS^^tvk 

y) t^^7/^uy y^if^yJigMi^f ; # 
y ah*S/:/n tf uy^f/ux- tvuBM*-*- h y ;K 50 
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y ^i^^U^ Kr^^x/ — yUzc — -TvHjjfcgfc-J- b 

AO r/HJfflfcJ.^^yV'ifta ; (tfy) 3j-#s^**-u 
>*"rr y yi-y ^b^^tvu*^ (#y) ^^tvi^ 

U^TA-^/uy *-7vHK ; y t^^xf u>7 

•^y^r^^^CQ (^y) ^^i'TA^UVTA^A'T' 
^ >m ; ^Ut=3rv/7Ml/y7^ K^ a 
(1 0) T/Vzi— ju&mi&ffl : it**? jVTtv^i— j\s s — 
^ff^^^s-yK Tt^-ls^TjV^— /u, ^y^ 

(11) 7-; K5R?BSa : y U— ^j/7^# 0 

(12) y ^^^y/usjufta : y h y yf/K 

(13) ^JK^ttSRffiiaXI : 7/P^^^77K 

(14) ^y3^fip : ^f/^y 3 -yfl, 

•>y =i—>--<— ^ ^!j 3 -yx-7/^ 3 ^ ^r»as 

(15) AE*!l:ffiffi^tt« ISftfcSV^tt^ttlpJIBW 
Bfe, tKn^r^f7yy»thy 9^, 9*^y^*^ 

ABS (T^^/^V-^V^/P^^^) , L 
AS (ff^T/U^ry^V-^^^/U^^'^) , T/\sJj^?s 
/U/Jn^— y t^yxf U^T^^yU (7xx;P) 

3i— 7VK ^Ky t^-v/xf U^T^^U (73i-yU) ai 

— T/i'ffiMt^x : r/i'X\tt<Dl£., ^y ^-^r->3i^u^r 

/U^r/U (^aixiyU) ai— y ^^m^T^yUXI^^CQ 

(16) ^TCOfik#®ett^J : *9 97*SA'T>V^*- /U^> 
*"rT y /UT/I^— yu^O^T-rtt- 6 — 3 0<@^^j© 
^■Sr^r-r5flBfl»^lffiryu=i— /K T if xf^7;i/3- 

y — A4$a>&*to \z 6 - 3 o fl<0«*JS^&*ri-5 t 
/u^f-yu^aiy— yK Kf^7^ >-^c^^T-rt(- 6 — 3 

vg&lc xf uy^v/ K> ypfl/yt^^K^OT 
^i/yt^^y KS: l 0^yuJ«±^D$ii:/c^y T/u^ 

/u^r/UT ^ VTirx— K 7;^hy^f;U7y^x 

r>A^a^^ K#o#«*^^^tt#aBSttffl ; #ay 

(17) K7K^J : flg^S? («) % JBJW»:**7VK & 
81. «>!l3y 7^7r^K 17-/^^ 
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(is) mmm v >-§&fi. mtm^o 

(19) Ot/SIKMI : XV **>sTjV*)\,3l~ s t}V 

(2 o) mm* ; ^ h y >jm h*. ^2^0 

[0 0 5 4] ^cote^^*a^^> > h^AP^J (It) i:L 

rn. jjfcw i ) — 4) ifimfhfr^o 

[0 0 5 6] 1) (D*3§93<Qir^ > VWrfvMs @^"^r'> 

li, (D^^HfifrfflKttU-CO. ooi-i ofifi; 

[0 0 5 7] 2) 0*«M^-fe^^hS8fPS(, <2**»# 

K&¥i${+M^Hft"e2'-3 0 OttiDbfctf y ^^r 

MAttk LTIi, 1 0/9 0-9 9, 9 9/0. 0 1(7) 
ftHtf s #*b<\' 5 0/5 0-9 9. 9/0. 1<7)$5H 

[0 0 5 8] 3) Qj^mm<o±^^bmfuM. <2SB5£3( 

^iSffifflfcoE^MMIfcirb-cri, 5 0/5 0-9 9. 
9/0. 1<0«H**#*L<, 7 0/3 0-9 9/1*5 

[0 0 5 9] 4) (D*^P^^-fe^ ^ hilfn^> CWEitffJ 

©^{£5t^J^^E^fi*lti:L-CB, 10/90-9 
9. 9/0. l*>«SHa*#*L<* 2 0/8 0-9 9/ 
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[0 0 6 0] 

ft, Wdifcfl(Oftv>i85, r%j 

[0 0 6 1 ] <»S^^fiiW^#> 
« « : Wa t e r s LCM1 

tfctiB^ : ^mmiffVr (R I ) (Wa t e r s 4 1 

0) 

10 0. 0 5M**thJ9^ 7t>=h 

y^u/>f ^^x«tk*?s=4 o/6 o (voi%) , m 

StpH6. OiCll 
tfft £ 0 . 6ml /# 

(ft) E TSK-GEL G4 

0 0 0 SWXL + G3 0 0 0 SWXL + G2 0 0 0 SW 
XL+GUARD COLUMN 

& 7. 8 X 3 0 0mnu 6. 0 X 4 0 mm 

urn 4 0°C 

s&sift : #y ^u^y a— a*s*p 
20 <K3s«i >a*tK «Tn-h, mmm>A<g 

&7Kl2 9lgB, 3-^f^-3-yfy~ 1 A- 
ic^^i^^v- K£¥^5 o^e/HtinLfc^PtSfD^ y 
T/l^U^^y n^/l/x-f^l 8 l 2 35, 

1 8 8 a»Ti-Rjc««rt*raE*«*u. 

^3B#H«i;T-t?6 0 < C«r#jflUfco NC-32W (0^ 
*fc3M±9l 2, 2' -7>^^-2^f/V7 p nt p ty7 
^ Vt£^ig<£> 8 7 %p a p) <D 1 5 %7K^?K 5 0 U £:AD X. , 
TWMB16 O^CKJttKSrUtWb, S fo^'ittflE* 8 Otf T 
30 1 ^ W ITl^^^HfCo 

0 0 0<ofi-&fr7K«»^b*5*36W^K-&fr (A) \z 
ftat^l^ft (A-l)-Sr»fc. X. 3-^^yu-3 
-y^v- 1 /W^J.^-uv'd-**^ K£5 0^e/u 
^Dbfc^F^fP^y 7/^l/y^!) /urc— ^y^t 
u>fyiO»ffi«:«#^nvh^57-f- (LC) \Z 

^rl/y^y f/K^l^H 9 0. 0%, 

40 WyS?Ol^fit9 0, l%T-foofc 0 ^oT, *fi 

•7l/>fyS=8 7. 5/12. 5 =3 2. 7 

/6 7. 3 (^%) , **?PSfi^«l^^^^^^ 
1 . 6 2 (meq/g) X*3bitc 0 
[0 0 6 2] <»iS«2>ffl«W-, «^«. ITn- 

«JC -Y^-^«*tK7 2. 2 6$|5, 3-^^-yU-3-^ 
X>-- l /u{Crri^ w>-^-^i^^ KSr5 O^yW+AD 

Lfc^lSfP^y T/U^r U^^y yu^n— l 2 7 . 
50 7 4gB£tt&^K 6 5ti:«lfc8, -t^^aaMk* 
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*3 0%*W0. 3 8ffi«:8aJDLfco JfcK* T^y/u 
&4 0%*^?Sl 9. 8 3gBS:SX£S*rt^3^ra^it 

0. 3 5SB«:3KSfHL L-T^/HT^S^. 1 %7K^ 

fc 0 -ttf>«, 6 0#W§I*#V*T6 5t;i£lM&*i#L 

ftth5?A5. 0%7K^ffi7 9. 12»-epH7C4 

a±3Jw*fab, li¥^i L i2 7 > 0 0 0^)1^ 
*JWK*»64S*«W©*** (A) 10 
(A-2) Srttfco X, 3 -^^vu- 3-^7^-1 - 

MWavh^^^- (LC) K«fcBffll5£U fi 
;l/x- 7VK£>fi-g^tf:, 7 8. 4%. T^y/UgWfi^ 

fp^y r/u^r uy/y /uai— Ttv/Tt y /i>m= 9 

0. 8/9. 2 (Sfi%) =2 8. 8/7 1. 2 (*r/l> 
(me q / g ) "Cfoo/c 0 

<>^yu^^BSg»5)-«»J (B) ^T-'H^/u*^^ 
<ri-S^/u*v*aR^*ffl (B) tt % TiBtf>7fiJi£n a n£ffl 

V*fc. 

(B-i) t7^ i/y^^y8*M7^7 1 

« : "^7^ 1 5 0 
(B-2) y ^^^/U^^BSSitt : #>^y (2K>^ 

y xmmm) 

htfcM) . fWHrttblsXJz#)\\7t<L 

zkmm&s mitttt vxwmm&*. um^ti^xTKm. 

*«rJBl\ Tfa<0 2SHlOK^A, Sl^BT^^^y- 

y- hm&®<D%L9bm£R&-r&mt:mvz& 

V\ S4Ufcft*l. 0±0. 3%ift5«lc»U|Ufco 
(ffi^A) t^h:3 2 0 k g/m 3 , * : 17 6 k 
g/m 3 , :8 2 2 k g/m 3 , fclW : 8 9 2 40 

(SWJfc) : 4 8%. 7K/^^^Hit (Sfiifc) =0. 
5 5 

(E-&B) t^yh : 4 6 3 k g/m 3 , 7k : 1 8 5 k 
g /m 3 , *B1W : 7 2 2 kg /m 3 , : 8 8 4 

kg/m 3 , m<wwm (jNe#«-/j»a#«-+a##) 

: 4 5%, */-fc*VMt (MSJt) =o. 

4 0 

■e=^ y- h«:«i6U ^^>^ffl> «XV35 50 
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OSHtli, H*!*** (J I S-A- 110 1, 11 
2 8) {c2pmLTfTofc 0 gl*?>fi^ft: (A) RXfi 

/xi±^/^*^ifcsR5M»JB (b) ^asaw*n, -tr^^h 

8 cmKftSS^OlreifctfcU BH^B trti -7 n— fig 
#6 0 0± 5 Omm^TifijSSini-Citftbfco 

1 i-^t"o 
[0 0 6 3] 
[*l] 
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